Abstract: To examine if sense of coherence (SOC) can reduce the adverse effects of job stress on mental health status, self-administered questionnaires were distributed among 740 workers in a manufacturing industry. The questionnaire contained SOC, Job Content Questionnaire (JCQ), and General Health Questionnaire (GHQ-12). Complete answers were recovered from 466 workers (62.8%), consisting of 387 males and 79 females, with ages of 45.1 ± 12.0 yr, and used for the analysis. The logistic regression analysis revealed the followings: Both for males and females, high GHQ was significantly associated with scores on SOC and JCQ job demand subscale, i.e. the mental health status was adversely related to job demand whereas it was positively associated with SOC. Similarly, the mental health status was affected adversely by managerial work in males, whereas was positively by co-workers support in females. Thus, high SOC enables workers to cope with their job demand, which is a potent job stressor, indicating that SOC is an important factor determining their coping ability to job stress for both genders. Male managerial employees may cope with their strong job stress because of high SOC, protecting their mental health status. Social support seems also significant for prevention of mental well-being of female workers from work-related stressors.
Introduction
The sense of coherence (SOC) is a concept developed by Aaron Antonovsky (1923 Antonovsky ( -1994 ) that represents a personal ability to manage with psychological stressors 1, 2) . According to an observation by Antonovsky, people who survived the Jew concentration camp under World War II had the consistent feeling which can decrease a stress loading; he thought that the ability to process appropriately the tension status was essential for their survival. SOC is believed to express the extent to which one has a persistent, enduring but dynamic feeling of confidence that (1) the stimuli deriving from one's internal and external environments in the course of living are structured, predictable, and explicable (comprehensibility), (2) resources are available to one to meet the demands posed by these stimuli (manageability), and (3) such demands are challenges, worthy of investment and engagement (meaningfulness) 1, 2) .
Eriksson and Lindström 3) published an important systematic review regarding SOC, which included the salutogenic research published in 1992-2003 (458 publications and 13 doctoral theses). According to this review, SOC is strongly related to perceived health, especially mental health. They concluded that SOC is a health promoting resource that strengthens resilience and develops a positive subjective state of health. For example, there was a significant negative correlation between SOC and perceived stress and psychological symptoms among college students 4) ; depressive symptoms were associated with low level of SOC in patients with scleroderma 5) ; and SOC was highly correlated with positive affect and optimism among college students 6) . In Japanese, SOC is reported to buffer the effects of stressful life events on mental health status 7) . Also, SOC is found to be associated with physical health issues such as the risk of coronary heart disease 8) and Type 2 diabetes 9) , serum cholesterol levels 10) , natural killer cell activities 11) , and incidence of external cause injuries 12) .
Several studies have examined SOC as a modifier of occupational stress. It is shown that a strong SOC protects from the effects of stressors at work 13) . Health social workers with a strong SOC experience less burnout than those with a weak SOC 14) . The high level of SOC and social support reduce the sense of perceived stress and negative psychological health status in employees of uniformed professions 15) . A low SOC, in elderly workers, is assumed to be related to poor psychological well-being directly, or via the development of life-style problems such as lack of exercise, obesity or smoking 16) . A negative correlation was found between SOC and job demand, whereas a positive correlation with job control was demonstrated in rural males 17) , using Job Content Questionnaire (JCQ) developed by Karasek 18) . SOC is reported to help public health nurses to cope with family and work juggling as well as occupational stress 19) . By contrast, SOC did not moderate the relationships among exposure to stressors, perceived stressors and strain experienced among industrial managers 20) .
In the present study, relationships of SOC to job stress measured by JCQ 18, 21) , and mental health status assessed by General Health Questionnaire (GHQ-12) 22) are investigated in a group of factory workers, to examine if SOC can reduce the adverse effects of job stress on mental health status, as a determinant of their coping ability or susceptibility.
Subjects and Methods
Self-administered questionnaires were distributed among 740 workers in a manufacturing industry; they were asked to answer anonymously. Complete answers were recovered from 466 workers (62.8%), consisting of 387 males and 79 females, with average age of 45.1 with SD of 12.0 yr, and used for the analysis. The survey was conducted during the period between July and October 2007.
The questionnaires contained the Japanese version of SOC, JCQ and GHQ-12 and questions regarding demographic and lifestyle characteristics. The SOC consisted of 29 items measuring global sense of coherence and three components, viz. comprehensibility, manageability and meaningfulness 1, 2) . Each item was scored at 1 to 7 points by the subjects; a total of the scores were calculated. The JCQ, composed of 22 questions, was used to assess job demand, decision latitude, supervisors support, and coworkers support 18, 21) . GHQ-12 contained 12 items used in the identification of current nonorganic non-psychotic morbidity; each item was scored on a 4-point scale (0-0-1-1) and the scores were summed up to give a total score ranging from 0 to 12 22) .
Relationships between SOC scores and demographic variables were calculated by t-test, χ 2 test or simple correlation analysis. The subjects were divided into two groups by the total GHQ-12 scores, i.e. those with 3 points or above (high GHQ group) and less than 3 (low GHQ group), respectively. Fukunishi reported that cutoff point of 2/3 yielded the lowest miss classification rate when healthy subjects and psychiatric patients were differentiated by GHQ-12 23) . Differences in SOC and JCQ scores as well as demographic variables between the two groups were analyzed by t-test or χ 2 test; using those variables which were significantly different between the two groups and their first-order interactions with SOC as independent variables, their effects on GHQ (high vs. low) was assessed by a multiple logistic regression analysis (stepwise method). The analyses were performed with SPSS version 11.0 for windows.
The study design had been reviewed and approved by the Research Ethics Committee of Mie University School of Medicine.
Results
SOC scores were 126.56 ± 22.08 (mean ± SD) among all 466 subjects. The internal reliability of the SOC scale expressed as Cronbach's α was 0.91. SOC scores were significantly correlated with ages (r=0.132, p<0.01), and were higher in married (129.38 ± 20.90) than in unmarried (121.46 ± 23.60) (p<0.01), and in managers (130.27 ± 20.74) than in non-managerial employees (124.50 ± 22.38) (p<0.01). GHQ-12 scores were averaged at 1.91 (SD 2.73) and correlated negatively with SOC (r=-0.548, p<0.001). No significant differences were found in SOC or GHQ-12 scores between males and females (p>0.05).
SOC, JCQ and demographic variables between high and low GHQ groups are shown in Tables 1 and 2 for males and females, respectively. Both in males and females, SOC scores were significantly smaller (approximately 20 points on average) in high GHQ group than in low GHQ group. Similarly, for both genders, JCQ scores on job demand were significantly larger and on supervisors support were significantly smaller in high GHQ group as compared with low GHQ group. In high GHQ group, JCQ scores on decision latitude for males and those on co-workers support for females were significantly smaller. High GHQ group also had significantly lower frequency of exercise and 6-8 h of sleep, 504 K URAKAWA et al. and larger percentage of managers, for males; this group showed higher frequency of living with family for females.
The results of the logistic regression analysis are shown in Table 3 . Both for males and females, high GHQ was significantly associated with scores on SOC and JCQ job demand subscale, i.e. the mental health status assessed by GHQ-12 was adversely related to job demand whereas it was positively related to SOC scores. Similarly, the mental health status was affected adversely by managing work in males whereas was positively by co-workers support in females. None of the interactions of SOC with other variables were significantly related to high GHQ (p>0.05).
Discussion
SOC scores were 126.56 ± 22.08 in the present study, agreeing with the report 3) that SOC-29 showed a range of the means from 100.50 points (SD 28.5) to 164.50 points (SD 17.10). SOC and mental health are reported to be two independent but correlated constructs; SOC is believed as a mediator between stress and mental health status 24) . This coincides with the observation in the present study that SOC scores were higher in subjects with better mental health status (lower GHQ scores) in both genders, and were inversely correlated with GHQ scores in all subjects combined. It was also found in the present study that SOC scores were higher in elder and married subjects as well as in those engaged in managerial positions. This may indicate that subjects with a wealth of experience, such as managers, have higher stress-coping ability. Thus, SOC seems an ability of people which are acquired through life experience. It is appeared that this finding is in line with the observation from the National Population Study in Canada that high SOC is associated positively with age and social support 25) .
The previous study on workers in the age range of 50-69 yr revealed that high GHQ-12 scores are associated with low SOC scores, low frequency of exercise, high smoking frequency and high BMI 16) . The logistic regression analysis in the present study showed that the effects of SOC on GHQ-12 scores were more prominent than those of life style characteristics, except for managerial work which showed high risk (OR=4.580) of the bad state of mental health. This finding, together with the observation of higher SOC scores, suggests that managerial employees can cope with their job because of high SOC, protecting their mental health status. The logistic regression analysis also demonstrated that high job demand is a potent risk of high GHQ scores both in males and females. Thus, high SOC enables workers to cope with their job demand, indicating that SOC is an important factor determining their susceptibility to job stress; this essentially agrees with a bulk of previous observations [13] [14] [15] [16] [17] 19) . In addition, it was observed in the present study that co-workers support reduced the adverse effects of job demand as shown in the previous study by Stansfeld et al 26) . Social support is also significant for prevention of mental well-being of workers from workrelated stressors. In the regression analysis, none of the interactions of JCQ subscales, exercise, sleep time or managerial work with SOC scores were related to high GHQ scores. Thus, SOC can associate directly with the mental health status rather than by modifying the effects of those factors.
SOC has been believed to be a health-promoting resource 1, 3) . Individual differences in SOC are associated with healthy life choices independently of social class and education, and may aid the design of future health promotion interventions 27) . Attempt has been made to enhance SOC in the workplace 11) , despite the fact that SOC is generally regarded as a stable personal factor which develops during the childhood and adolescence, and gradually reaches stability in early adulthood 1, 28) . However, as evidence has been given that SOC considerably changes over a 4-yr period among a representative sample of Canadian labor force 29) , SOC can be increased by an appropriate intervention to improve stress-coping ability in the workplace. Further studies should be done from this view point. Also, as the present study is of cross-sectional one, a longitudinal study is necessary to confirm that high SOC can prevent development of the adverse effects of occupational stress. (Tables 1 and 2 ) as well as the interaction between SOC and each of the remaining variables were used for the analysis (stepwise method, variables were entered and removed at p<0.05). -= Not included in the analysis.
